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DETAILED ACTION 

Election/Restrictions 

1 . Applicants' election without traverse of Group I (claims 1 -53) in the reply filed on 
May 1 1 , 2009 is acknowledged. 



Specification 

2. Applicant is reminded of the proper language and format for an abstract of the 
disclosure. 

The abstract should be in narrative form and generally limited to a single 
paragraph on a separate sheet within the range of 50 to 1 50 words. It is important that 
the abstract not exceed 150 words in length since the space provided for the abstract 
on the computer tape used by the printer is limited. The form and legal phraseology 
often used in patent claims, such as "means" and "said," should be avoided. The 
abstract should describe the disclosure sufficiently to assist readers in deciding whether 
there is a need for consulting the full patent text for details. 

The language should be clear and concise and should not repeat information 
given in the title. It should avoid using phrases which can be implied, such as, "The 
disclosure concerns," "The disclosure defined by this invention," "The disclosure 
describes," etc. 

In this instance, the abstract is not on a separate sheet (the abstract is only a 
minor portion of the front page of WO 2005/070091 A2) . 



Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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4. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 1 03(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

5. Claims 1-22, 27-48, and 53 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Szabo (US 3,850,733) in view of Ue et al. (US 5,587,871). 

Regarding independent claims 1 , 27, and 53, Szabo discloses a method of 
forming foundry molds by electrophoretic deposition of refractory particles to form a 
shell mold on a template in the form of a conductive coated wax pattern (abstract; 
column 1, lines 3-20 and 62-67; column 2, lines 1-24 and 37-67; and column 3, line 1 
through column 7, line 48), in which the method includes the steps of immersing the 
template (coated wax pattern) in a slurry comprising a plurality of colloidal particles (e.g. 
silica, alumina etc.) in an electrophoretically mobile solution, applying a direct current 
and voltage to the template to cause the colloidal particles to be deposited on the 
template to form a green ceramic shell mold, and sintering the green ceramic shell mold 
to form a solidified ceramic shell mold having greater mechanical integrity than the 
green ceramic shell mold, and casting molten metal to form an article in the solidified 
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ceramic shell mold (column 6, lines 60-61). Szabo does not disclose providing an 
effective quantity of salt to impart an effective charge to the colloidal particles. 

However, Ue et al. disclose an electrolyte solution containing an organic polar 
solvent and an ionic solute (abstract; column 1, lines 9-16 and 65-67; column 2, line 1 
through column 4, line 30; and Examples), in which the electrolyte solution includes an 
effective quantity of salt of a monovalent cation such as sodium ion of 5 wt% in the 
electrolyte for the purpose of imparting charge to colloidal particles such as 
aluminosilicate having controlled fine size between 3 and 150 nm suspended in the non- 
aqueous slurry including a solution of methanol and ethanol for the purpose of 
improving dielectric breakdown voltage (spark voltage) greater than 80 V at an applied 
current of 5 mA. 

It would have been obvious to one of ordinary skill in the art at the time the 
applicants' invention was made to modify the method of forming foundry molds by 
electrophoretic deposition of refractory particles to form a shell mold on a template, as 
disclosed by Szabo, by using the electrolyte solution that includes an effective quantity 
of salt and controlled fine size of colloidal particles, as taught by Ue et al., in order to 
effectively form foundry molds by electrophoretic deposition by improving dielectric 
breakdown voltage (Ue et al.; column 1, lines 9-16 and 65-67; and column 2, lines 1-2). 

Regarding claims 2-4 and 28-30, Szabo discloses that the template is a 
conductive material that further comprises a conductive coating deposited by a 
sputtering deposition or electroplating process. 
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Regarding claims 5-7 and 31-33, Szabo discloses that the slurry is non-aqueous 
and would have a dielectric breakdown voltage greater than 50VDC by including 
isopropanol or alcohol-hydrocarbon mixtures (column 5, lines 19-23). 

Regarding claims 8-14 and 34-40, Szabo discloses that the colloidal particles 
include silica and alumina having particle sizes within the micron and nanometer ranges 
(column 4, lines 19-22). 

Regarding claims 15-20 and 41-46, Ue et al. disclose that the salt is a metal salt, 
preferably sodium halide in a concentration of 5 wt% in the electrolyte, which is below 
its solubility limit (column 3, lines 13-21 ; and Examples). 

Regarding claims 21 , 22, 47, and 48, although not specifically disclosed by either 
Szabo or Ue et al., the applied voltage would be adjustable to approximately 100 volts 
to produce a current of 3-5 mA, as one of ordinary skill in the art would have optimized 
to obtain desired results via routine experimentation. 

6. Claims 23-26 and 49-52 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Szabo (US 3,850,733) in view of Ue et al. (US 5,587,871), as applied 
to claims 1 and 27 above, and further in view of Gal-Or et al. (US 5,919,347). 

Szabo (in view of Ue et al.) disclose and/or suggest the features of independent 
claims 1 and 27. Neither Szabo nor Ue et al. specifically discloses the steps of 
providing a low porosity and multilayered deposition for the shell. 

However, Gal-Or et al. disclose a multilayered deposition of low porosity for the 
shell for the purpose of producing a green shell having porosity of less than 30% (and 
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less than 2% for the fired body) and depositing each microlayer in a different 
suspension, thus obtaining precisely controlled shape and high strength while being 
cost effective and environmentally-friendly (abstract; column 1, lines 50-67; column 2, 
lines 1-44 and 64-67; column 3, lines 1-22; and Examples 1 and 2). 

It would have been obvious to one of ordinary skill in the art at the time the 
applicants' invention was made to modify the method of forming foundry molds by 
electrophoretic deposition of refractory particles to form a shell mold on a template, as 
disclosed by Szabo, by using the electrolyte solution that includes an effective quantity 
of salt and controlled fine size of colloidal particles, as taught by Ue et al., in order to 
effectively form foundry molds by electrophoretic deposition by improving dielectric 
breakdown voltage, and by further providing a low porosity and multilayered deposition 
for the shell, as disclosed by Gal-Or et al., in order to produce a green shell having 
porosity of less than 30% (and less than 2% for the fired body) and depositing each 
microlayer in a different suspension, thus obtaining precisely controlled shape and high 
strength while being cost effective and environmentally-friendly (Gal-Or et al.; column 3, 
lines 10-22). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kevin P. Kerns whose telephone number is (571)272- 
1 178. The examiner can normally be reached on Monday-Friday from 8:00am-5:00pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jessica Ward can be reached on (571) 272-1223. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Kevin P. Kerns 
Primary Examiner 
Art Unit 1793 

/Kevin P. Kerns/ 

Primary Examiner, Art Unit 1793 

July 6, 2009 



